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Why does matter domlnate over antlmatter in the Unlverse" Desplte partlcie creatlon lgle annlhllatlon OCCUr 1IN 3 balanced manner, the Universe Is
made almost entlrely‘of matter. Studymg neutrinos might lead to the solution of this. problem These elusive partlcles could be their own antlpartlcles
Vilel=hdlgle Iepton numlber cons’ervatlon Bailt at Laboratori Nazionali del*Gran Sasso Italy;, the LEGEND experlment explores the Majorana nature of

° neutrmos by searchmg f.or the rare neutrmoless double beta decay
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Physics Goal: Probing the Majorana nature of neutrinos by
observing the neutrinoless double beta decay In high-purity
germanium (HPGe) crystals enriched in 7°Ge.

’6Ge Qpg = 2039 keV

 Double beta decay (2vf), expected Iin the SM and observed:
two neutrinos emitted 7°Ge — 76Se + 2e- + 2v, (AL = 0)

« Neutrinoless double beta decay ( ), beyond SM and not
observed so far: no neutrinos emitted 76Ge — 76Se + 2e- (AL = +2)
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Lepton-number violating process!

Sensitivity aim:

« LEGEND-200 (5 yr data-taking): decay half life of T,, > 1027 yr |
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» LEGEND-1000 (10 yr data-taking): decay half life of Ty, > 1028 yr

Results of the first year of LEGEND-200 data-taking:
Decay half life of T, > 1.9 - 1026 yr

Background index (90% C.L.) = (5.3 + 2.2) 104 counts/(keV kg yr) H|gher chance of discovery
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'Gran Sasso Mountain overburolenI LEGEND-1000
. (1.4 km) provides shielding froml Planned to employ 1000 kg of 76Ge in_z#
> Laa_t_rpp_s_phegg_r_rw_gc_)r_w_s _______ ___K;\ underground liquid argon. Phased
‘ o e N Y «_| commissioning expected to start in 2030
LEGEND-200 ]
Currently taking data with ~140 kg of \ tf T
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’6Ge detectors immersed in 63 m?> of \
liquid argon

Our group’s focus areas:

1. Source Insertion System to calibrate

detectors
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2. Wavelength-Shifting Materials

Characterization

 Wavelength-shifting reflectors surround
the fibers to enanche light collection

 Detector holders, made of polyethylene
naphthalate, shift VUV light
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; i | Acceptance Window
PULSE-SHAPE ARGON ANTI- Acceptance Window 4

SIGNAL-LIKE MULTIPLICITY CUT [ Charge |
DISCRIMINATION COINCIDENCE 800 ‘ arg 800 Charge

25009 == high E curve: 1.48e-01 x + 1.82e-01
all E curve: 1.48e-01 x + 3.87e-01
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